Infant lungs are preferentially infected by adenovirus and herpes simplex virus type 1 vectors: role of the tissue mesenchymal cells.
Adenovirus (AD) and herpes-simplex-virus-1 (HSV-1) have been extensively applied as vectors for gene and cancer therapy in clinical trials. AD5, from which the vector was constructed, is a common respiratory virus that infects mainly infants, yet the reasons for infant sensitivity to infection, other than immunity, are not clear. HSV-1, usually a neurotropic virus, may also cause severe pneumonia or disseminated diseases in infants and immunocompromised patients. The tropism of these viruses to different human and mouse lung tissues of newborn and adult was studied in an ex vivo organ culture and it was also applied in vivo using a murine model. The data obtained indicated preferential viral infection of young lung tissues versus adult tissues in organ culture. Further studies indicated that the preferential infection of young tissues was not related to differences in receptor expression or exposure but rather to the different distribution of cell types in these tissues. Murine and human young lungs consist of a relative abundance of mesenchymal cells and these cells were much more susceptible to viral infection compared to adjacent epithelial-pneumocyte cells. These observations were further confirmed using an in vivo model of mouse infection. The similarity of the human and mouse tissues, with respect to viral vector tropism, validates the mouse model in studies of gene transfer to the lung. Furthermore, the results should facilitate the improved design of gene therapy trials for lung-related diseases in young and adults patients. Copyright © 2011 John Wiley & Sons, Ltd.